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(An) experimental study on the development of lightweight concrete using the PCM
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ABSTRACT
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The present study was carried out to assess the basic material properties and thermal behavior of light-weight AHo 2 H,
foamed concrete panel mixed with PCM (Phase Changing Material). To do so, this study fabricated light-weight EI|-O| 3 E?"’\
foamed concrete (1.0kg/m3) in pre-foaming method and mixed it with PCM micro capsule of 1-dodecanol and

melamine to examine its physical and thermal properties. The results confirmed strength reinforcement effect by proper
replacement ratio of fly-ash, which is an industrial by-product, and PCM. In addition, it found out that PCM-mixed

Foam Concrete,
Phase Changing Material,
Micro-Capsulation

light-weight foamed concrete had time delay and temperature reduction effect within the range of PCM phase transition
according to the rise of outdoor temperature. It was also observed that the insulation performance of PCM-mixed A CCEPTANCE INFO

light-weight foamed concrete was more dependent upon thickness than PCM replacement ratio.
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Fig. 1. Principle of the interfacial polymerization in micro-capsulation
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Fig. 2. Schematic diagram of the reaction apparatus for micro-capsulation

Fig. 3. SSEM picture of I-Dodecanol with the melamin-aldehide polymer
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Table 1. Physical properties of foaming agent

Color V%zc}c));i)ty pH | sulphate (%) pf(r:relf(lflcg) S;;Zflllgc
Brown 20~50 7 0.01~0.1 -18 1.2~1.26
(Unit : %)
Water | Protein NaCl NH4CI CaCl MgCl FeSO,
36 32 10 1 6 5 10
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Table 2. Chemical composition and physical properties of cement

. Chemical . Lg.
Chemical composition SiO; A0y Fe,05 | CaO |MgO | SO; loss
composition

Content (%) |21.95/6.59| 2.81 | 60.12 | 3.32 | 2.11 | 2.58

specific Setting i Compressive Strength
Physical surfac% area | Weight cting Hime (kg/cm?)
Properties (cm’/g) Start |Ending|3days| 7days | 28days

3.112 3.14 |4 hours|6 hours| 198 | 272 | 389

Table 3. Chemical composition and physical properties of fly-ash

Chemical composition Physical Properties

Chemi_cgil S0, | ALO; | FesO | CaO | Weight Fine?ess Glrain

composition (cm’/g) size
Content (%) 92.5 | 1.68 | 2.51 | 056 | 221 263000 1.36
2.2, Mg
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Table 4. Mix Proportion of Preliminary Test (Part 1)

Weight(Kg/m)
cC |we| w I 400 PCM
(kg/m)| (%) |(kg/m’) cP | Foam | .C W | Foam |(Cx%)
: kg) | (kg (9]
35 | 140 | 267.39 | 732.61 56 | 293
40 | 160 [ 28739 [ 71261 | | | 64 | 285
400 | 45 | 180 | 307.39 | 692.61 72 | 277
50 | 200 | 327.39 | 672.61 8 26.9
35 | 157.5 | 300.81 | 699.19 63 | 27.97
450 |40 | 180 [ 32331 [ 67669 | o | 72 [27.07
45 | 2025 | 345.81 | 654.19 81 | 2617
50 | 225 | 368.31 | 631.69 9 | 2527
35 | 175 | 334.24 | 665.76 7 2663 o
so0 |40 200 [ 35924 | 64076 | 8 | 2563 | 10
45 | 225 | 38424 | 615.76 9 | 2463 | 20
50 | 250 | 409.24 | 590.76 10 | 2363 | 30
35 | 192.5 | 367.66 | 632.34 77 | 253
sso |40 [ 220 [395.16 | 604.84 | ,, [ 88 | 242
45 | 2475 | 422.66 | 577.34 99 | 23.1
50 | 275 | 450.16 | 549.84 11 22
35 | 210 | 401.08 | 598.92 84 | 23.96
oo |40 [ 240 [431.08 | 56892 | | 9.6 | 2276
45 | 270 | 461.08 | 538.92 108 | 21.56
50 | 300 | 491.08 | 508.92 12| 2036
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Table 5. Mix Proportion of Preliminary Test (Part 2)
Fly Ash (k
o C y Ash (kg) Binder w Foam PCM
Designation (ke) % by by (ke) (kg) W/B Volume (%)
Replc. Volume Weight (%)
Control 500.0 - 500.0 250.0 0.500 59.1%
Control W/B ratio
FV10B50 450.0 10.0 36.5 486.5 2433 0.500 59.8%
st 1 FV20B50 400.0 20.0 73.0 473.0 236.5 0.500 60.5%
est 1.
® FV30B50 350.0 30.0 109.5 459.5 229.8 0.500 61.2%
FV50B50 250.0 50.0 182.5 432.5 216.3 0.500 62.5% ég
FW10B50 450.0 10.0 50.0 500.0 250.0 0.500 58.5% 30
fest 2 FW20B50 400.0 20.0 100.0 500.0 250.0 0.500 58.0%
est 2.
FW30B50 350.0 30.0 150.0 500.0 250.0 0.500 57.4%
FW50B50 250.0 50.0 250.0 500.0 250.0 0.500 56.2%
Varied W/B ratio
FV10B514 450.0 10.0 36.5 486.5 250.0 0.514 59.1%
st 3 FV20B529 400.0 20.0 73.0 473.0 250.0 0.529 59.1%
oSt FV30B544 350.0 30.0 109.5 459.5 250.0 0.544 59.1%
FV50B578 250.0 50.0 182.5 432.5 250.0 0.578 59.1% ég
FW10B490 450.0 10.0 50.0 500.0 244.8 0.490 59.1% 30
st 4 FW20B478 400.0 20.0 100.0 500.0 238.8 0.478 59.1%
S T Fwa0B466 350.0 30.0 150.0 500.0 2330 0.466 59.1%
FW50B443 250.0 50.0 250.0 500.0 2213 0.443 59.1%
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